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It was reported In Technical Report VII (p.96) that a sample

of lanthanumnamtal filings which had been annealed at 4750 rr 52

hours gave a powder diffraction patten corresponding to twmfo~o

lattices, with cell constants of 5.307 t 0.005A. and 5.249 1 0.005A.

The data are givvm in Table 20 at the and of this report. Th. first

number corresponds to the lattice constant of f.cc. lanithanm,

which was reported as 5.296 t 0.005A. by Ziegler et al. (1953).
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An attempt was mado to Identify the soc ond I'.c.c.

pbase, hiuvir, 2 ao equal to 5.1-39 h.It seemed most likely

that this wrould be oither tin oxido or a nitride phase. No

hithorto reported lanthunurm oxide bus u fococ. structure,'

but .I1linter Ze .- ichriason (1053) huave roported a r.c.c.

tsaImkrium monoxcldet '.3rO, with the t IaC1-type structuro, and

a 91ljhtly variable lattice constant,* The "w.-nm distance

in this monoxide Is upijroximately 0.04 1.. smuller than In

the me~tal. Th1-e uuttiors have identified this pbaso with tha

jE~y coutinC formed on metal piecofs on heat treatment.
Lanthunum nitride, LaN, h'as been described by YounE. c

.ie~ler (1952) as havir6 the tNaCl-' ype structure# with a0

e'unl to 5.1'95 :t 0.004 A. (5.284 :h 0.004 kX.) on the basis

of caleu1utions or intensity ratios for adjacen~t lines for

this and other structuros considere1 as possible. ,~ com.-

parison of recasurod intensit, ratios fromr the two sets of

linies foury) In tW:is irvestiCcation diti! Vie intonslty rfAtioS

calculated by Young &c .;ie~lnr for f.c.c. l.unthunum and for

1A Inecictes tbu~t W1it; lattice to mhil; tblo cell constant

of 5.49 . corresponds does havo the MaCl-tYPO structure-.

LIestrort. lines of the b.cc., modification or 1,a~O-j

form Lfl ap7rnnt f -c-c. ttticos but wit!, a much larf-er Bo#
nanoly 5.7. Ihi s discussed rurtrher below.

2Iandolli & otti (1937) h-Ad previously reported
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This comparison Is made In .,ppendi: III# Table 21. T~hG

principal evidence lies In the relative wnakness of the

lines with lbi equal to 11 and 19. flinoe this lattice

constant is so different fror thait of the nitride# it is

concluded that It corresponds to tbat of a monoxide, Laos

similar to .3mo. It may be noted that the La-L. distance

in tho presumed monoxide Is also abtout 0.04 n. less than

In the metal.

.Aet:ler, Yount, & lloyd (1953), in an investi~ation

4 of the crystal structure of lanthnun, i otza1, rtoporter1 that

the principal f.coc. puattornp ascribed to r.c.c. Uan-

thanum# w~as usually "ccompuniod by sor~e lines fror k?.c.p.

(-) lanthunum., as wiell as ty a number of weak lines Which

were assiejable to two different focsc. lattices, one hav-

int a lattice consta.nt 0.6-l,t loss than that of f.c.c. lan-

thanum,, and the other kaavint so between 5.63 and 5.66 ik.

The former of the no# called tho "y" structure by the au-

thors, and f or which no explan-ttion was out:. estod, corres-

ponds to tho Lanthanum monoxide lattice descrited above.

7 'The second extra f.c.c. lattice uppe4rinj. was as-

cribod by the autbors to lanthanum~ hydride. Horwevor,, It

@cems unlilely that t) ore should huve 1.on any hydride i
present in t1.o metal sBITIle. If there bad I-eon some ori4g-

inally proe(nt, the hidro~en should have teen effectively
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removed by Lhe 1.3 h avs' heottr.. at "7000 C. under hblh vac-

uum to v?-ich ore sample was subjected, but for which i.he

"hydride" structure persisted. It is suaested here that

te lines of' the 'h.dride" pattern Are uctually tth: strsong-

er linas of the b.c.c. form of La2O3 (often called thO C-

moedification) (L~hborg, 1935; Bomrer, 1939), :Nbich appear

to bolonE to a f.c.c, lattic. half as lar~e, because he

etal toirs lie in a sli, htly distorted face-centered cubic

array (Strukturbericht II, 38-40). If this were so, the

b.c.c. lattice to which; t.e lines of the "hydride" struc-

ture would corresoml would lave a cell constant of t-'ioe

5.6 i., or 11.32 ,., to ma'-e it as lario as possiblea The

actual t.c.c. parameter has not been very accur:ately deter-

mined, bein. rcporte: as 11.4 kX. units by Lohberg on the

basis of only four blurred measured lines, +itt' considor-

able deviation. Ihis apper rs to te a reusunable exp]ana-

tion, if not a conclusive one, of wl-ut Xieeler, Young &

kloyd considered to be an appearanoe of the hydride.
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TABLE 20.-. X-ray diffraction data for lanthanum metal sam-
ple, aealed Cu radiation, Ni filter. See p. 96

focca La LaO

sino a0 -obC 2h 2  a0  Iobs

-bs - -b -0- -

0°2547 3 5 243 3 5-243
,2932 4 5 258
,2955 4 5 2171
.,4129 8 5 Lsd 40
o4176 8 5,.223, 40
,4836 11 5 486 70
4892 l1 5 226 50
5050 12 5 P89 20
5102 12 5 234 20
5822 16 5 .96 10

o5890 16 5 236 lo
6345 19 5 296 40
o6414 19 5 23 35
-,6712 20 5 294 40
-6578 20 5 241 40
.7120 24 5 304 30
,7203 0 424 5-243 35
17551 27 5 305 40
,7634 27 5,:248* 40
8222 32 5 304 10
.8311 32 5-247 1b
.8589 5XI 5:306 70
8684 35& 1  5 , 248*

'8705 36t 1  5 309* 40
8807 36o 1  5,248 50

-9178 40a1  5,308*
-9276 40wI 5 252 60
.9520 45a 1  305 .
9623 44,tj 5 310 43o.1  5 249"
9727 44a1  5 253*

Average ao values computed using starred values are
5,307 t 0.005 A, (f,,e c, La) and 5.249 t 0-005 A, (LaO),

it
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